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DETAILED ACTION 

Introduction 

1 . This action is in response to the amendment filed on 1 0-22-2007. Claims 1,3,9, 
11, 17,19 and 29 have been amended and claims 2, 10 and 18 have been canceled. 
Claims 1,3-9,11-17 and 19-30 are pending. 

Claim Objections 

2. Claims 12 and 15 are objected to because of the following informalities: claims 12 
and 15 recited "in claim 10" on line 1, which appears to be --in claim 9 — . Appropriate 
correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 17, 20, 22-23 and 29-30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Higgins et al. (US PAT. 6,266,633). 

Consider claim 17, Higgins teaches an article comprising a machine-readable 
storage medium containing instructions that, if executed, enable a system to: 
divide (see fig.2A (60)) an input signal into a plurality of time-domain windows; 
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transform each of the time-domain windows (50 (reads on frames) and see col. 7 line 
9-16) into the frequency domain (60, FTT) so as to create a plurality of frequency- 
transformed windows; select (see fig. 1 (26)) frequency-transformed windows for 
processing in accordance with one or more source images (see col. 5 line 40-col.6 line 
42 and see figs 2A-2C and col. 6 line 4-col. 7 line 67); 

process the selected (see fig.1 (26)) ones of the frequency-transformed windows; 
combine (see fig.2A(60)) the processed frequency-transformed windows to form a 
frequency-domain resultant (60, FTT); and convert the frequency-domain resultant into 
a time- domain resultant (140, IFFT and see col. 5 line 40-col. 6 line 42). 

Consider claim 20, Higgins further teaches enabling the system to filter (see fig. 
2A(63)) the frequency-transformed window in accordance with parameters that are 
derived from the source image (see col. 6 line 4-42). 

Consider claim 22, Higgins teaches a spatial audio rendering engine comprising: 
an input stage (see fig. 1 (18)) to divide (see fig.2A (60)) an input signal into timewise- 
overlapping windows (reads on frames overlapping); 

a transform module (FFT) to transform each of the timewise-overlapping windows 
into a frequency-transformed window; 

a plurality of source image processing kernels (see fig. 2A (63) and fig. 2B), each of 
the kernels to process a transformed window in accordance with parameters 
corresponding to a source image (see col. 6 line 43-col. 7 line 27); and 
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an inverse transform module (IFFT) coupled to the source image processing kernels 
(63) to provide a time-domain signal derived from frequency-transformed windows 
processed by the processing kernels (see col. 5 line 40-col. 6 line 42). 

Consider claim 23 Higgins teaches that the source image processing kernels are 
constructed to process selected (see fig. 1 (26)) frequency-transformed windows in 
accordance with filter functions that correspond to respective ones of the source images 
(see col. 5 line 40-col. 6 line 42). 

Consider claim 29, Higgins teaches a system comprising: a spatial audio rendering 
engine comprising: 

an input stage (see fig. 1 (18)) to couple to a source of input signals and to divide (see 
fig.2A (60)) an input signal into timewise-overlapping windows (reads on frames 
overlapping); 

a frequency transform module (FFT) coupled to the input stage to transform each of 
the timewise-overlapping windows into a respective frequency-transformed window; and 

a processor to select (fig. 1 (26A)) frequency-transformed windows and to filter each of 
the selected frequency-transformed windows in accordance with a respective filter (see 
fig. 2A) so as to produce a filtered frequency-transformed window processed in 
accordance with one or more source images (see col. 5 line 40-col. 6 line 42); and an 
audio display device (reads on the computer monitor and see col. 4 line 46-col.5 line 
14). 
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Consider claim 30, Higgins teaches the system further comprising: a buffer coupled 
to the frequency transform module to store respective ones of the frequency- 
transformed windows (see figs 2A-2B and see col. 5 line 40-col. 6 line 42). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 4-8, 9, 11-16, 19, 21 and 24-28 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Higgins et aL (US PAT. 6,266,633) in view of Cashion (US 
PAT. 6,195,434). 

Consider claim 1, Higgins teaches a method comprising: 
dividing an input signal into a plurality of time- overlapping windows (reads on frames 
overlapping (see col. 6 line 20-25 and see fig. 2A(60))); transforming time-overlapping 
windows so as to create a plurality of frequency-transformed windows (f0-f51 1); 
processing selected (see fig. 1 ( processor 26)) ones of the frequency-transformed 
windows; 

adding processed frequency-transformed windows to form a frequency-domain 
resultant (FFT); and converting the frequency-domain resultant into a time- domain 
resultant (IFFT) (see fig. 2A(140) and see col. 5 line 40-col. 6 line 42); but Higgins does 
not explicitly teach selecting frequency-transformed windows for processing in 
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accordance with reverberation paths, wherein each of the reverberation paths is 
associated with a respective delay. 

However, Cashion teaches selecting (see fig. 2A (36)) frequency-transformed 
windows for processing in accordance with reverberation paths, wherein each of the 
reverberation paths is associated with a respective delay (see col. 5 line 13-col. 6 line 
42). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the teaching of Cashion into Higgins to provide an 
apparatus for creating three dimensional audio imaging during playback over 
headphones using a binaural synthesis approach. 

Consider claims 4-5, Higgins as modified (Cashion) teaches processing selected 
(see fig.2A (36) and see col. 3 line 34-col. 4 line 44) ones of the frequency-transformed 
windows comprises applying a first filter (see fig. 2B(96,98)) that corresponds to a 
reverberation path (see col.6 line 30-col. 7 line 15 and see the discussion above claim 
2); and the first filter (see fig. 2B(96,98)) effects a frequency-dependent attenuation that 
corresponds to a respective reverberation path (see col.6 line 30-col. 7 line 15). 

Consider claims 6-8, Cashion teaches a method of the processing selected (see fig. 
2A(26)) ones of the frequency-transformed windows further comprises applying a head- 
related transfer function (see col. 5 line 13-col. 6 line 42); and the head-related transfer 
function corresponds to a respective reverberation path (see col. 5 line 13-col. 6 line 42); 
and the head-related transfer function corresponds to positional coordinates of the 
reverberation path (see col. 6 line 39-col. 7 line 15). 
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Consider claim 9, Higgins teaches an apparatus comprising: 
an input stage (see fig. 1 (18)) to couple to a source of input signals and to divide (see 
fig. 2 A (60)) an input signal into timewise-overlapping windows (reads on frames 
overlapping); 

a frequency transform module (see fig. 2A (60)) coupled to the input stage to 
transform each of the timewise-overlapping windows into a respective frequency- 
transformed window; and 

a processor (see fig. 1 (26)) to select frequency-transformed windows and to filter 
each of the selected windows in accordance with a respective filter (see fig. 2A(60)) so 
as to produce a filtered frequency-transformed window (see col. 5 line 40-col. 6 line 42); 
but Higgins does not explicitly teach that the processor selects frequency-transformed 
windows by matching a frequency-transformed window to a source image. 

However, Cashion teaches the processor (see fig. 2A(36)) is adapted to select 
frequency-transformed windows by matching a frequency-transformed window to a 
source image (see fig. 5 and col. 9 line 9-54). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the teaching of Cashion into Higgins to provide an 
apparatus for processing audio signals for playback over headphones in which an 
apparent sound location can be smoothly panned over a number of locations without 
requiring an complex circuit. 

Consider claims 11-12, Cashion teaches a source image corresponds to a 
reverberation path of an audio signal (see col. 8 line 9-54); and a table (see fig.2A (36)) 
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to store a plurality of transfer functions, each of the transfer functions corresponding to 
at least one source image (see col. 8 line 9-54). 

Consider claims 13-14, Cashion teaches a source image corresponds to a 
reverberation path of an audio signal (see col. 8 line 9-54) and each of the transfer 
functions is a head-response transfer function that corresponds to a reverberation path 
(see col. 5 line13-col. 6 line 38). 

Consider claim 15 Higgins teaches an apparatus of further comprising: 
a combiner (see fig. 2A(140) coupled to the processor to receive a plurality of the 
frequency-transformed windows (63) and to provide combined windows at an output; 
and an inverse frequency transform module (IFFT (140)) coupled to an output of the 
combiner to transform combined windows into the time domain (IFFT and see col. 6 line 
4-42). 

Consider claim 16, Cashion teaches that the processor comprises a plurality of 
source-image processors, wherein each source-image processor: 

(i) is coupled to receive a frequency-transformed window that is matched to a 
respective source image (see col. 9 line 23-38); 

(ii) is coupled to the table (see fig. 2A(36)) to receive a transfer function associated 
with a respective source image; and 

(iii) is coupled to receive filter (see fig. 2B(46-52)) coefficients that correspond to the 
respective source image (see col. 5 line 13-col. 6 line 65). 
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Consider claim 19, Higgins fails to teach selecting frequency-transformed windows 
for processing by matching a frequency-transformed window to a delay corresponding 
to a respective source image. 

However, Cashion teaches selecting (see fig. 2A, (36)) frequency-transformed 
windows for processing by matching a frequency-transformed window to a delay 
corresponding to a respective source image (see fig. 5 and col. 9 line 9-54). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the teaching of Cashion into Higgins to provide an 
apparatus for processing audio signals for playback over headphones in which an 
apparent sound location can be smoothly panned over a number of locations without 
requiring an complex circuit. 

Consider claim 21 , Higgins fails to teach filtering the frequency-transformed window 
in accordance with a Head Response Transfer Function that corresponds to the source 
image. 

However, Cashion teaches filtering the frequency-transformed window in accordance 
with a Head Response Transfer Function that corresponds to the source image (see 
col. 5 line 13-col. 6 line 42). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teaching of Cashion into Higgins to provide 
an apparatus for creating three dimensional audio imaging during playback over 
headphones using a binaural synthesis approach. 
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Consider claim 24, Higgins fails to teaches a spatial audio rendering engine of further 
comprising a plurality of Head Related Transfer Functions to selectably coupled to 
respective ones of the source image processing kernels for filtering a transformed 
windows in a manner that simulates the response of a human ear to the respective 
source image provided to an audio display device. 

However, Cashion teaches a spatial audio rendering engine of further comprising a 
plurality of Head Related Transfer Functions (see fig. 2B (50,52)) to selectably coupled 
to respective ones of the source image processing kernels for filtering a transformed 
windows in a manner that simulates the response of a human ear to the respective 
source image provided to an audio display device(see col. 5 line 13-col. 6 line 42 and 
abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the teaching of Cashion into Higgins to provide an 
apparatus for creating three dimensional audio imaging during playback over 
headphones using a binaural synthesis approach. 

Consider claim 25, Cashion teaches that the source image processing kernels are 
constructed to process frequency-transformed windows that are time-delay matched to 
respective source images (see fig. 5 and col. 9 line 9-54 and see the discussion above 
claim 24). 

Consider claims 26-28, Higgins teaches a spatial audio rendering engine of further 
comprising: a signal combiner (see fig.2A (160)) coupled to outputs of source image 
processing kernels to provide an output window representing a combination (160) of the 
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outputs of the source image processing kernels (63 and see col. 6 line 4-42); and a 
spatial audio rendering engine of further comprising: an inverse transform module (see 
fig. 2A, (160)) coupled to the signal combiner to transform the output window signal to a 
time-domain signal (IFFT and see col. 6 line 4-42); and an interleave module (see fig.1 
(20)) coupled to the inverse transform module (se fig.2A(160)) to provide an output 
signal to an audio display device(see col. 5 line 40-col. 6 line 42). 

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Higgins et 
al (US PAT. 6,266,633) as modified by Cashion (US PAT. 6,195,434) as applied to 
claims 1-2 above, and further in view of Gross (US PAT. 4,215,242). 

Consider claim 3, Higgins and Cashion do not explicitly teach that method of further 
comprising: selecting a frequency-transformed window that incorporates a time shift that 
is closest to the delay to the reverberation path. 

However, Gross teaches selecting a frequency-transformed window that incorporates 
a time shift that is closest (shortest) to the delay to the reverberation path (see col. 2 line 
20-41). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teaching of Gross into the teaching of 
Cashion and Higgins to provide a smoothly decaying reverberation signal. 



Application/Control Number: 10/675,649 Page 12 

Art Unit: 2615 

Response to Arguments 

8. Applicant's arguments filed 08-09-2007 have been fully considered but they are not 
persuasive. 

Applicant argued that the passages of Cashion cited and, particularly, Figure 2A, 
item 36, and column 5, line 13 through column 6, line 42, does not teach selecting 
frequency transformed windows. ( Remarks, page 7, second paragraph). 

The examiner respectfully disagrees. Cashion teaches selecting frequency 
transformed windows and the effect of delay in sound locality (see fig 2A, 39 (to range 
control) and col. 3 line 13-col.4 line 44). Further, it would be obvious to combine 
Higgins and Cashion because they both relate to transfer functions in an audio system. 

Applicant argued that Cashion does not teach frequency transformed windows 
(Remarks, page 7, last paragraph). 

The examiner respectfully disagrees. Cashion teaches a finite impulse respond filter 
and a infinite impulse respond filter (see col. 5 line 50-67 and col. 10 line 16-36), which 
meet the frequency transformed windows as claimed. Therefore, it meets a processor 
adapted to select frequency transformed windows by matching frequency transformed 
windows to source images, as recited in claim 1 . 

Applicant further argued that Higgins does not teach source images can be found (see 
Remarks, page 8, second paragraph). 

The examiner respectfully disagrees. Higgins teaches selecting frequency-transformed 
windows for processing in accordance with one or more source images (see figs 2A-2C 
and col. 6 line 4-col. 7 line 67). Thus Higgins meets the limitation as recited in claim 17. 
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Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yoshida (US PAT. 7,054,808) is cited to show other related 
filtering for spatial audio rendering. 

1 1 . Any response to this action should be mailed to: 

Mail Stop (explanation, e.g., Amendment or After-final, etc.) 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 
Facsimile responses should be faxed to: 

(571) 273-8300 
Hand-delivered responses should be brought to: 

Customer Service Window 
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Randolph Building 
401 Dulany Street 
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